Recent crystallographic studies of the heads of skeletal muscle myosin (1) and the motor domain of Dictyostelium myosin (2) have shown the exact structure of the ATP and actin binding sites. A possible molecular model of crossbridge cycling for muscle contraction was proposed based on the structure of S-1, determined by Rayment et al. (3) . However, the mechanistic details at the molecular level, i.e., how the chemical energy of ATP is converted to energy for the contractile machinery, remain obscure. Several biochemical and physical studies have indicated that the myo sin head changes its global conformation and its localized flexible region in a series of steps constituting the ATPase cycle. The conformational changes in the localized regions are reflected by changes in the intrinsic tryptophan fluores cence (4), reactivity to chemical modification of several spe cific amino acid residues SH1, SH2 (5-7), and a reactive lysine residue (8, 9). The overall morphological changes of the myosin head during ATP hydrolysis were first identi fied by small-angle X-ray scattering (10) . During the con-1 This work was supported by Grants-in-Aid for Scientific Research C (11680667) from the Ministry of Education, Science, Sports and Culture of Japan.
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